Abstract. This paper introduces the research and use status of various parts of the solar central heating system, and analyzes the feasibility of adopting solar energy central heating in large residential areas and university student apartments in Wuhan in light of Wuhan's climate characteristics and solar energy utilization conditions.
Introduction
As a renewable energy source, solar energy has a reserve of approximately 1.74×10 KW [1] . The annual solar radiation reaching the surface of the Earth is about 130 trillion tons of standard coal, which is about 2×10 times [2] the sum of all kinds of energy consumed by the world. At present, the use of solar energy is mainly concentrated in heat utilization and power generation. In recent years, solar thermal heating has made considerable progress in some European cities. Europe has started research since the 1980s. To date, about 9 million m2 of solar collectors have been installed in Europe, which is equivalent to generating 4500 MW of thermal energy. Of this, 10% of the thermal energy is generated by a large solar collector system with an area of more than 500 m2 [3] .
China's solar energy resources are quite abundant. There are more than 2/3 of the country's total annual radiation is greater than 5.02 million KJ/m2, the annual sunshine number is above 2000h [4] , with good development conditions and application value [4] .China's solar water heater industry has developed rapidly. In 2000, China's solar water heater market totaled 26 million m2.China's solar thermal utilization is relatively high, and it is an independent solar hot water supply system. Such a system can easily lead to disorderly roofing of buildings, staggered and disorderly installation of hot water pipelines, and even problems such as roof damage and leakage of rain. Considering factors such as energy conservation, environmental protection, and improving people's living conditions, it is a general trend to use solar energy for centralized heating in residential design.
The Applicability of Concentrated Solar Heating

Characteristics of Wuhan Climate
Compared with most places in China, Wuhan's solar energy utilization is relatively backward. The average annual sunshine number is 1958h and the relative sunshine time is 45% [5] .The total amount of solar radiation is 418-502 KJ/cm2, which is equivalent to 140-170Kg standard coal [2] .Wuhan's use of solar energy to supply hot water is sufficient to meet the needs of living. With the large-scale development of urban residential communities, the construction of university student apartments can provide good conditions for solar thermal heating.
Wuhan is a typical hot summer and cold winter area with flat terrain and high atmospheric visibility. The average annual temperature is 16.6°C and the minimum winter temperature is -10°C.This article uses the standard daily meteorological data in Joe Huang [6] to analyze the level of solar radiation in Wuhan. The total level of total radiation in July was the highest in the year, at 544 MJ/m2.Followed by April, October and January. Daily maximum solar radiation occurs at 13 o'clock.
Characteristics of Solar Energy Resources
The solar energy resources in Wuhan are characterized by a long time of at least 9 hours and a maximum of 13 hours. However, solar energy resources also have some disadvantages, i.e. Wuhan has a large amount of solar radiation and low energy density. Taking the summer and winter as an example, the maximum solar radiation intensity in summer is about 641 W/m2, and the solar radiation intensity is also changing in one day, basically showing the shape of waves. From the moment the sun rises until 13 noon, the solar radiation intensity gradually increases. After 13 o'clock, the intensity of solar radiation was approximately zero at the time of the sun's setting and at night, while the solar energy in winter was relatively poor at only 359 W/m2. Based on the fact that the solar radiation intensity is not continuous and unstable, the increase in the ratio of heat collection and collection area will definitely increase the radiation power. If the heat storage problem is solved, solar energy can be used to a greater extent.
Simulation of Solar Heating
Wuhan is located at 30.61°north latitude and 114.13°east longitude. The average daily solar radiation is high throughout the year and it has good solar energy resources. This study aims at the development trend of centralized apartment buildings in colleges and universities, and simulates the solar energy centralized heating system for university apartments in Wuhan.
Taking a student apartment building of 1,000 people as an example, the designed amount of hot water is 50L/(person. day), cold water temperature is 10°C, and the hot water supply temperature is 65°C. The system heat load formula is as follows (1) 
W h =[K·mq r (t r -t l )/T]×4.1868
(1) Them:
The coefficient of change per hour, taking 2.3 for 1000 peoples. q r ------Hot water consumption standard, take 50L / (People. Day). m 3 -----Calculate the number of units using water, 1000 people. t r -----Hot water temperature, take 65°C. t l -----Calculate the temperature of cold water, take 10°C. T -----Hot water supply time in one day, 24 hours. The collector of this system is planned to use the Beijing Sangpu heat pipe solar collector. The instantaneous efficiency equation is (2):
T m ------Collector fluid inlet and outlet average temperature, °C.
2 collector produces 80L of 40°C hot water, the area of the collector can be calculated to 625m. The effective heat of the collector is given by the following formula (3):
A p -----------Collector effective area, m2.
I ------------Solar irradiance, W/m2
η -----------Solar collector thermal efficiency. The heat load of the heating system was calculated to be 305.58 KW, and the time-varying solar radiation amount and the effective heat amount of the collector on the standard days of summer and winter are shown in Table 1 and Table 2 over time.
From the data in Table 1 and Table 2 , the following conclusions can be drawn: (1) Since the ambient temperature in winter is low and the operating temperature of the system is high, the heat loss of the system is relatively large, resulting in a higher collector efficiency in summer than in winter.
(2) The effective heat of the summer water heater is sufficient to meet the system load requirements, so no auxiliary heat source is required in summer.
(3) The collector's efficiency is highest at about 13-14 hours per day, and the system's heat gain is also at a maximum (see Figure 1) . (4 
Solar Energy Central Heating System Research
The solar thermal heating system consists of a collector system, a hot water collection and transportation system, a thermal storage system, an auxiliary heating system, a central and household automatic control heat exchange system. Most of the world's large-scale solar heating systems are concentrated in countries such as Central Europe and Northern Europe. The solar heating system is divided into short-term and seasonal heat-storage solar energy centralized heating. At present, China's hot water supply project is a short-term concentrated solar heating, this system can provide 80% -100% of domestic hot water in the summer, providing 10%-20% of indoor heating and domestic hot water required for the entire year [3] .
Solar Collector
Solar water heaters are one of the most popular technologies for the commercialization of renewable energy technologies [7] and their popularization and application. Due to the low energy flow rate of solar radiation, in order to obtain sufficient energy and increase the temperature when using solar energy, certain technologies and devices (heat collectors) must be used for solar energy collection. Solar collectors require a large area, and the cost accounts for 25% to 30% of the total investment [3] .In the sparsely populated areas, solar collectors are generally installed directly on the ground. However, in densely populated areas, if the Wuhan area can be combined with buildings, especially large-scale flat-panel solar collectors mounted on roofs are suitable for Wuhan.
To design a solar heating system, the angle and area for installing solar collectors must be carefully studied. The best solar collector tilt angle is 30°to 45°.Wuhan is at a latitude of 30.61°north, and Wuhan has a best dip angle of 35°to 45°.The solar collector tilt angle formula is as follows (4):
ψ----Local latitude Selecting the appropriate collector water outlet temperature for the design flow and then reasonably selecting the collector area can increase the effective heat of the collector. In order to achieve the goal of improving the efficiency of the collector, an area of the collector panel material optimized for optimum quality is selected. For example, the ordinary glass of a flat plate collector is replaced with a special glass with a reflective surface, and its thermal efficiency can be increased by 6% to 13%. For solar thermal heating systems, annual heat increases by 4% [8] .
Thermal Storage System
The energy storage form of solar energy systems is very important for the use of discontinuous and effective solar radiation. In the short time heat storage centralized solar heating system, larger stainless steel heat preservation tanks are used. Seasonal large-scale heat storage equipment can make up for the shortage of solar radiation intensity in winter and ensure that the system provides more than 50% of the total heat demand for the whole year. The total investment cost accounts for about 35% to 40% [3] .
Common seasonal large-scale heat storage equipment has the following forms:
(1) hot water storage tank Its hot water storage tank is made of steel plate or concrete, and the tank top cover and the pool wall are all well-arranged for underground insulation measures. For example, the Friedrichsafen solar residential area in Germany [9] has a storage tank of 1200 m 3 . Above the water tank planted vegetation, forming a good green landscape.
(2) Underground energy storage system In order to require a large amount of energy storage capacity across the season, underground storage systems are selected. Common underground aquifer storage, underground buried storage, gravel/water heat storage system. Underground aquifer energy storage refers to the use of groundwater as a heat storage reservoir. In summer, hot water is injected into the underground aquifer through the well, and heat energy is stored. In winter, the stored heat energy is extracted from the well. The system is more suitable for smaller projects, characterized by less piping and cost.
The energy storage method of the buried tubular energy storage system is that the U-shaped pipe is inserted into a certain depth in the ground, and the medium (water solution such as brine and acetone) in the pipe exchanges heat with the soil outside the pipe through the U-shaped pipe to achieve the purpose of storing thermal energy. This method is more cost-effective, eliminating the need for remodeling of thermal insulation tanks and other structures. However, its heat storage efficiency is not as good as that of a water tank type heat reservoir [9] .
The gravel/water heat storage system uses a mixture of gravel and sand/water as a heat storage material in the pit to simulate a natural aquifer. In areas where the geological conditions are mainly gravel and sand, this approach is worth considering.
When selecting heat storage equipment, it should be based on local conditions, combined with the geographical location of the building and the geological conditions of groundwater. In large residential communities, underground storage systems are considered. Wuhan belongs to gravel and sand areas. The use of gravel and sand thermal systems is worth considering. For residential areas with slopes, hot water storage tanks can be built on the slopes. Not only can the amount of earthwork be excavated, but also an artificial vegetation landscape can be established. Concentration of student apartments in colleges and universities, a large area of the playground is the best place for heat storage, underground pipelines to use underground soil to store heat energy is the best choice.
Auxiliary Heating System
Considering the lack of heat in cloudy and winter collector systems, the system needs to set up an auxiliary heat source. Common heat sources are: gas, fuel, electricity, biomass, etc. Except biomass energy, other auxiliary heat sources are described in detail in many literatures.
Biomass resources are one of the earliest human resources for development and utilization, and also the fourth largest energy source in the world. Biomass energy (abbreviation referred to as biomass energy) is biomass energy-based energy [10] , that is, all living organic substances in the biological community, including municipal waste, organic waste water, forestry biomass, forestry processing waste, and agricultural waste. Objects, aquatic plants, energy plants, etc. The global reserves of biomass energy is about 11.4×10KW, and the conversion of secondary energy reserves is 6.456 billion tons of standard coal [1] . In most developing countries, the consumption of biomass energy accounts for more than 40% of the total energy consumption in the country [11] . However, biomass energy is used for less concentrated solar heating. In Australia's Deutsch Tschantschendorf, a solar-biomass-combined centralized heating system provides 899 MWh of heat per day, of which 85.6%, or 769 MWh, is provided by a biomass boiler [12] . It can be seen that the application of biomass as an auxiliary heat source in solar heating systems is quite mature in Australia.
Conclusion
Through the simulation of solar heating in Wuhan, we can draw the following conclusions:
The annual cumulative solar radiation projections for the winter and summer festivals of the year were 2009 W/m and 4867 W/m, the accumulated heat was 699.34 KW/d and 2064.90 KW/d, and the daily average collector efficiency was 53.08% and 63.51%. The collector in Wuhan can be used efficiently.
Due to the use of gravel and sand storage thermal systems, or the addition of underground pipelines on the grounds of colleges and universities, and the use of underground soil to store thermal energy, a reasonable choice should be made according to local conditions. As an auxiliary heat source, biomass energy is worthy of being used as a renewable energy source in solar thermal heating systems. Has been promoted to use.
